1.) (a) detA = 2 



(Al) 



f r 3 



A =2 



^3 4^ 
v l 2 j 



V V 



; ) 



(b) evidence of multiplying by A 
U 6^ 



-i 



e.g.X=A 



2 -2 
correct working 



e.e.X = 



,A B 











f 3 


\ 












1 


f 3 4 1 


U 


6 1 


?, 


I 


(4 


6^ 


1 


^20 


10 1 


2 


[l 2) 


U 


-V 


1 

\2 


1 

) 


U 


"2y 


'2 


V8 


2j 



z = 



^10 5^ 

v4 h 



Al N22 



(Ml) 



Al 



A2 N34 



[6] 



2.) 



(a) evidence of considering determinant (Ml) 
e.g. 3 x -3 - (-2) x x, attempt to find inverse 
setting the determinant equal to zero 
e.g. -9 + 2x = 0, 2x = 9 



x = — 

2 



(b) METHOD 1 



1 



-9 + 2x 



-3 -x 
2 3 



1 (-3 -x 

Note: Award Al for - — - , Al for 2 3 



detA 



one correct equation from A -A 



-1 



= 3,- 



= 2,- 



6 ' 8 ' -9 + 2x -9 + 2x -9 + 2x 
attempt to solve the equation 
e.g. -3 = 3(-9 + 2x), -9 + 2x = -1 
x = 4 (do not accept x = 4, x = 0) 
METHOD 2 



= -3,- 



-9 + 2x 



= x 



A 2 = / 



9-2x 




x 

2x + 9 



one correct equation from A = J 



(Ml) 



Al N23 



(Al) (Al) 



(Al) 

(Ml) 
Al N45 

(Al) 
(Al) 
(Al) 



e.g. 9-2x=l 

attempt to solve the equation 
e.g. 2x - 8 
x = 4 



(Ml) 



Al N45 



[8] 



1 


6 


-3^ 




r ~ l ] 


4 


2 


-4 


,N = 


12 


1 


1 


5y 




v 15 y 



3.) (a) M = 



(b) evidence of appropriate approach 



A2A1 N3 



e.g. X -M N, attempting to solve a system of three equations 



^ 



V 2 / 



(c) x - 5, y - 0, z = 2 



(M2) 



Al N33 



Al Nil 



[7] 



4 . ) (a) evidence of multiplying (M 1 ) 
e.g. one correct element 



AB 



'-15^ 

v 5 y 



A1A1 N3 



(b) METHOD 1 

evidence of multiplying by A (on left or right) 
e.g.AA l X=AB,X = AB 



X = 



15 



(accept x = - 15, y = 5) 



METHOD 2 

attempt to set up a system of equations 

4x + 2y -3x+y 
e.g. — — — = -5, = 5 



X = 



10 10 

(accept x = -l5,y = 5) 



'■15^ 



v 5 , 



(Ml) 



A1N2 



(Ml) 



A1N2 



[5] 



5.) (a) A' 1 = 



-4.33 -2 1.67 
1.67 1 -0.333 
-0.667 0.333 



v v 



13 _ 2 5 

3 3 

s - i -I 

3 3 

2 - o I 

3 3 



\\ 



A2 



N2 



J) 



(b) evidence of attempting to solve equation 

e.g. multiply by A (on left or right), setting up system of equations 



X = 



^ 



K-h 



(accept x=l,y = 0,z = -1) 



(Ml) 



A2N3 



[5] 



6.) (a) correct substitution into the formula for the determinant (Al) 
e.g. detA = 9e xe -e xe 

det A - 9e x - e 

(b) recognizing that no inverse implies det A = 
e.g. 9e - e = 0, ad - be - 

attempt to solve equation 

e.g. e 2x =g, z 2x = 9, e 2x (9e 2x - 1) = 0, 9e 4 * = e 2x 

rearranging to get correct log equation 



1 



e.g. 2x = In - , - 2x = In 9, ln(9e 4A ) = ln(e lx ) 



isolating x 

e.g. x — In - 

2 ! 

x = -In 3 (accept a - -1, b - 3) 



e. 9. x — In — ,x = — In 9, x = In — , a = — ,b = 9 
2 9 2 3 2 



A1N2 
Rl 

(Ml) 



(Al) 
Al 

A1N3 



[7] 



7.) 



(a) (i) 



AB = 



(A 
4 



(= Al) A2 



N2 



/ 



(ii) A' 1 = 



-6 5 



•;»• 



1 



1 



2 4 

_3 5 

2 4 



A1N1 



(b) METHOD 1 



^ 



W 



:A ! C 



(Ml) 



-6 5 



f z\ 



V4y 



rr i 



i 



2 4 

_3 5 

[y 2 4 



^ o A 



V4y 



Al 



8.) (a) 



^ 



u 



' 5 N 
-17 



METHOD 2 

5x + y- 8, 6x + 2y = -4 

for work towards solving their system 

5 ^ 
•17. 



^ 



v)V 



METHOD 1 



M = (M *) ' 



M = 



io 



2 
-1 5 



v * -v 
METHOD 2 

'a 6Y5 0^ (\ 
1 2 



c d 



\. 



1 



/ 



5a + b= l,2b = 0, 5c + d =0,2d= 1 



M = 



0.2 



v -0.1 0.5^ 

(b) METHOD 1 

evidence of appropriate approach 
e.g. X = ]\T l B 

* ■- (5 oYO 



y 



1 2 



v^y 



5 

METHOD 2 

evidence of appropriate approach 



e.g. 



0.2 



0.1 0.5 



r j\ 



/\ 



'l^ 



V 7 / 



x 
0.2x = l,-0.1x + 0.5;y = 7 



f ^ ($\ 



\Sj 



v 15 y 



A1A1N3 



Al 
(Ml) 

A1A1N3 



(Ml) 
A1A1N3 



(Ml) 
(Al) 

A1N3 

(Ml) 

Al 

A1N2 

(Ml) 

Al 

A1N2 



[7] 



[6] 



9.) (a) evidence of substituting (-4, 3) (Ml) 

2 

correct substitution 3 = a(-4) + b(-4-) + c Al 

16a- 4b + c = 3 AG NO 

(b) 3 = 36a + 6b + c, -1 = 4a - 2b + c 



A1A1N1N1 



(c) 



(i) 



A = 



16 


-4 1> 




' 3 1 


36 


6 1 


;B = 


3 


4 


" 2 h 




v-l 



AIM N1N1 



v 



(ii) A" 1 = 



0.05 0.0125 -0.0625 
-0.2 0.075 0.125 
-0.6 0.1 1.5 



V V 



1 


1 


-Ml 


20 


80 


16 


1 


3 


1 


5 


40 


8 


3 


1 


3 


5 


To 


2 J, 



(iii) evidence of appropriate method 



e.g. X -A B, attempting to solve a system of three equations 

^0.25^ 



X = 



-0.5 

V"3y 



(accept fractions) 



A2N2 



(Ml) 



A2 



f{x) - 0.25x -0.5.x- 3 (accept a - 0.25, b = -0.5, c = -3, or fractions) A1N2 
(d) f(x) = 0.25(x - l) 2 - 3.25 (accept h = l,k = -3.25, a = 0.25, or fractions) A1A1A1N3 



[15] 



-i 



10.) (a) A" 1 = 



3 2-3 
2 1 -2 
-8 -6 9 



A2 N2 



(b) evidence of subtracting matrices 



e.g. 



(1 6 


-7^ 




^-3 2 P 


'10 4 


-8^ 


6 5 


-8 


- 


5 3 4, 


1 2 


-12 


I 1 7 


"5y 




v -9 2 loj 


v 10 5 


"!5y 



,D-C 



,-i 



evidence of multiplying on left by A 

r 3 2 -3Y10 4 -8 A 



e.g. A J AB,A V^-C), 



2 1 -2 
-8 -6 9 



1 2 -12 
10 5 -15 



(Ml) 



(Ml) 



B = 



2 1 -3 
1 2 

V 4 1 1, 



A2N3 



[6] 



11.) (a) detM = -4 Al 



(b) M -1 =-4 



Nl 









^ 


'1 


i Yi 


r-i 


iA 




— 


— 


— 1 






4 


4 


v-2 


2y 






1 


1 








V 


v2 


~V) 



A1A1 N2 



Note: Award Al for — and Al for the correct 
matrix. 



(c) X = M 



X 



K"J V 



-1 -1 

-2 2 



SaX 



K"JJ 



X = 



r a A 



V"2y 



( x =3,y=-2) 

Note: Award no marks for an algebraic solution 
of the system 2x + y - 4, 2x y - 8. 



Ml 



AIM NO 



[6] 



12.) (a) evidence of correct method (Ml) 
e.g. at least 1 correct element (must be in a 2 x 2 matrix) 

'-2-2$ N 

AB= , _ p Al N2 

-b+ pq 3-\ — 
V 2y 

(b) METHOD 1 

evidence of using AB = J 
2 correct equations 

e.g. -2 - 2<? = 1 and 3 H = 1,-6+ pq-0 

3 
p = -4,q = -- 



(Ml) 
A1A1 



A1A1N1N1 



METHOD 2 



finding A = ~ 
b p + 6 



3 1 



l 



evidence of using A = B 

2 _i j 3 
e.g. 



/7 + 6 



land 



P = -4,?=-- 



p+6 p+6 



-2 and - - 



p + 6 



Al 

(M2) 

A1A1N1N1 



[7] 



13.) (a) 



(b) 



A = 



f-\ 1 -O 

1 -0.5 1.25 

1 -0.5 0.75 



v 



0) 



- X -B=A l -I 

2 

J? = -2(A _1 -7) 



(ii) B = 

(iii) detB = 12 



2 3 -2.5 
2 1 0.5 



A2 N2 



I--B=A~ l Al 

2 



Al 



AG 



A2 N2 



Al Nl 



(iv) det B * 

(c) (i) 

e.g. X = B J C 



Rl Nl 



evidence of using a valid approach Ml 



X = 



^0.333^ 



1 33 



3 
1 

4 

V v3/y 



Al Nl 



(ii) 4x-2y + 2z = 2,-2x + 3y-2.5z = -l,-2x + y + 0.5z = l A1A1A1 N3 



[13] 



14.) (a) detA = 5 
, if 3 -<* 



A = 



-2 7 



(Al) 
Al N2 



(b) Set up matrix equation 
premultiplying by A 



7 8 

2 3 



Yx A 



U. 



A" 1 



^7 8^ 
2 3 






= A 



\y 



j 



r _^\ ( 7 j\ r iV* 



v5y 



x 

K\yj 



vl/y 



x = -l,y = 1 



(Ml) 
Ml 



Al 
A1N0 



[6] 



15.) (a) A" 1 = 



0.1 


0.4 o.r 


-0.7 


0.2 0.3 


-1.2 


0.2 0.8 y 



A2 N2 



r x\ (i\ 



(b) For recognizing that the equations may be written as A 



\*j 



v3y 



J 



for attempting to calculate 

x = 1.2, y = 0.6, z = 1.6 (accept row or column vectors) 



\ Z J 



fi\ 



vh 



( fi ^\ 



(1.2 
0.6 



V v 1 ^ 



(Ml) 



Ml 



A2N3 



[6] 



16.) (a) 



A _1 = 



0.2 


1.8 


-0.6 


0.4 


0.6 


-0.2 


0.4 


-2.6 


1.2 



A2 N2 



*vi m 



(b) For recognizing that the equations may be written as A 



v z / 



v-b 



m r i A 



For attempting to calculate 
x = 4, y - 1, z = -6 



:A 



v"!y 



(Ml) 



(Ml) 



A2 N4 



[6] 



17.) (a) (i) 





f 


r 









-1 _ 




2 




1 













v2 


/ 



A2 N2 



(ii) A^ - 



(4 0^ 
v0 4 y 



(b) 



f A\ (p 2\ (2 6 A 
+ 



4 



y-r yjj 



4 3 



<? y 

p = 2, q - 3 
(c) Evidence of attempt to multiply 



eg A B = 



2 

1 

v2 / 



f 2 2 1 
v0 3 y 



A l B 



f 3 
- 

2 



accept 



-q 



P 1 



/y 



(d) Evidence of correct approach 

eg X - A B, setting up a system of equations 



X = 



f 3^ 
- 

2 

V 1 h 



accept 



1 



P 1 



JJ 



A2 N2 

(Ml) 

A1A1 N3 
(Ml) 



Al N2 



(Ml) 



Al N2 



[11] 



18.) (a) A 



3 
1 

3 
2 



3 
5 

3 
4 










3 




<• 


7 


or 




3 






5 




V 


3y 







0.333 0.667 
0.333 1.67 
0.667 -1.33 



•0.333^ 

-2.33 
1.67 



A2 N2 



(b) 



0) 



r<\ 



(ii) x = 



Kh 



19.) (a) (i) a = 4 Al Nl 

(ii) b = 7 
(b) EITHER 



M ( 7^ 



V z / 



OR 



10 

V 12 / 



1 


2 


° 


r 




7 I 


3 


1 


-1 


y 


= 


10 


2 


-2 


I 


v z y 




v- 12 J 



(c) 



jv 




' 7 1 


y 


=A"' 


10 


^j 




V" 12 , 



X=A B Al Nl 



m r-3^ 



v z / 



v 4 y 



(accept algebraic method) 



(accept x - -3, y - 5, z - 4) 



A3 N3 



Al Nl 



Al Nl 



Al Nl 



(Ml) 



A2 N3 



[6] 



[6] 



20.) (a) 



0.1 0.4 0.1 A 
-0.7 0.2 0.3 

v -1.2 0.2 0.8 y 



A2 3 



(b) For recognizing that the equations may be written as A 



f x\ (\\ 



vh 



v z / 



vh 



1.2 
0.6 



V v 1 ^ 



for attempting to calculate 

x = 1.2, y = 0.6, z = 1.6 (Accept row or column vectors) 



(Ml) 



Ml 



A2 3 



[6] 



21.) (a) 3g = 



(-4 8 

, 2 14 
V J 



J 2 
'+1 a 



(Al) 



32 = 

Q = 



v 
^3 



1 



3 14-a 

2 
14-a 



(b) CD = 



(Al) 

(Al) (N3) 

' -1 \\§ 2 



v 1 7 , 



\\ a 



'-14 4 4fe 

-2 2 -17a 



(c) det D = 5a + 2 (may be implied) 

1 (a -2 ' 
5a + 2l 1 5 



D = 



(A1)(A1)(A1)(A1) (N4)4 

(Al) 

(Al) (N2)2 



[9] 



22.) (a) 

(b) AX = C-B 

X=A~ l (C-B) 
D = C B 

r l -11 
= V H -13 

f \ 

2 





( 2 


_o 












A~ l = 


3 


3 


1 


f 2 


-1^ 




f 


7 


5 


or- 


v-7 


5y 


or 


V 




v~3 


3y 













0.667 

-2.33 



0.333 
-1.67 



(may be implied) 



(c) X = 



(A1)(A1) (N2) 

(Al) 
(Al) 

(Al) (N3) 
(A2) (N2) 



[7] 



23.) (a) detA = 5(1) - 7(-2) = 19 



A" 1 - — 
A ~ 19 



■7 5 



19 19 

-7 5 



(A2) 



19 19 

Afote: Award (Al)for 



' 1 2^ 
-7 5 



, (Al)for dividing by 19. 



OR 



(b) 



A- l = 



^0.0526 0.105 A 
-0.368 0.263 



(G2) 



j 



(i) 
X=(C- ) 

OR 
X=(C-B)A 



-l 



-i 



XA + B = C^XA = C- (Ml) 
(Al) 



(ii) (C- ) 



X = 



-l 



38 



■11 -1 
13 9 



■57 



r i 


2 1 


19 


19 


-7 


5 


1 19 


19 J 



19 19 
-76 19 



19 19 



'2 -3^ 
-4 1 



(A2) 
(Al) 

(Al) 



/ 



OR 



Z = 



4 1 



(G2) 



-l . 



Note: If premultiplication by A is used, award (M1)(M0) in 

f -37 11 A 



part (i) but award (A2)for 



19 19 
12 94 

19 19 



in part (ii). 



[6] 



24.) (a) M = 



f a 2 +A 2a -2" 
2a — 2 5 



a 2 



a 2 



(A1)(A1)(A1)(A1) 



(b) 2a - 2 = -4 
=> a =-1 
Substituting: a 2 + 4 = (-1) 2 + 4 = 5 



(Al) 
(Al) 



Note: Candidates may solve a + 4 — 5 to give a - ±1, and then 
show that only a - -1 satisfies 2a -2 - -4. 



(c) M = 



•1 2 



2 -1 
1 



/ 1 1 - 



1 2 



v 2 1, 



1 -2 

2 -1 



or 



f 1/ 2/A 



vK > 3 y 



(Ml) 
(Al) 



-x + 2y = -3 
2x - y = 3 

f i 2Y^ r-3^ 



1 



X 



v3y 



(M1)(M1) 



X &Y-i 2 



vK > 3 y 



v^ f 



\} j 



% K v J 



vK >37 



v3y 



(x\ 



^ 1 A 



v-1/ 



(Al) 
(Al) 



le 



x=l 
y = -l 



Note: The solution must use matrices. Award no marks for 
solutions using other methods. 



[12] 



25.) B = (BA)A l (Ml) 



'11 2Y 

44 8^-2 
-4 -12' 
-16 -48 



(Al) 



4 12 



OR 



a b 

c d 



(Al) 



f5 2 



(Ml) 



. . 2 
5a + 2b = ll 
2a —2 
=> a = 1, b = 3 

5c + 2 J = 44l 

2c =8 I 



11 2 

44 8 



B 



c = A,d=\2 

1 : 



4 12 



(Ml) 



(Al) 



(Al) 
(Al) (C4) 



Note: Correct solution with inversion (ie AB instead ofBA) 
earns FT marks, (maximum [3 marks]). 



[4] 



